Two proposals recommend substitution of surface lysine residues as a means to improve the quality of protein crystals. In proposal I, substitution of lysine by alanine has been suggested to improve crystallization by reducing the entropic cost of ordering flexible side chains at crystal contacts. In proposal II, substitution of lysine by residues more commonly found in crystal contacts, such as glutamine, has been proposed to improve crystallization. 15 lysine residues on the surface of Escherichia coli malate synthase G, distributed over a variety of secondary structures, were individually mutated to both alanine and glutamine. For 28 variants, detailed studies of the effect on enzymatic activity and crystallization were conducted. This has permitted direct comparison of the relative effects of the two types of mutations. While none of the variants produced crystals suitable for X-ray structural determination, small crystals were obtained in a wide variety of conditions, in support of the general approach. Glutamine substitutions were found to be more effective than alanine in producing crystals, in support of proposal II. Secondary structure at the site of mutation does not appear to play a major role in determining the rate of success.
Phasing at high resolution using Ta 6 Br 12 cluster
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The Ta 6 Br 2+ 12 cluster compound is known to be a powerful reagent for derivatization of crystals of large macromolecules at low resolution. The cluster is a regular octahedron of six Ta atoms with 12 bridging Br atoms at the edges of the octahedron. The cluster is compact, of approximately spherical shape, with a radius of about 6 A. Both tantalum and bromine display a significant anomalous diffraction signal at their absorption edges at 1.25 and 0.92 A, respectively. At resolutions lower than 5 A, the tantalum cluster behaves as a super-atom and provides very large isomorphous and anomalous signals, which significantly diminish at about 4 A . However, beyond 3 A Ê the individual Ta atoms can be resolved and the phasing power of the cluster increases again. The Ta 6 Br 2+ 12 cluster has been used for phasing four different proteins at high resolution. Ta 6 Br   2+ 12 appeared to be a mild derivatization reagent and, despite partial incorporation, led to a successful solution of crystal structures by the singlewavelength anomalous diffraction (SAD) approach. Although X-ray crystallography remains the most versatile method to determine the threedimensional atomic structure of proteins and much progress has been made in model building and refinement techniques, it remains a challenge to elucidate accurately the structure of proteins in medium-resolution crystals. This is largely due to the difficulty of exploring an immense conformational space to identify the set of conformers that collectively best fits the experimental diffraction pattern. We show here that combining knowledge-based conformational sampling in RAPPER with molecular dynamics/simulated annealing (MD/SA) vastly improves the quality and power of refinement compared to MD/SA alone. The utility of this approach is highlighted by the automated determination of a lysozyme mutant from a molecular replacement solution that is in congruence with a model prepared independently by crystallographers. Finally, we discuss the implications of this work on structure determination in particular and conformational sampling and energy minimization in general. The barrier-to-autointegration factor BAF binds to the LEM domain (EmLEM) of the nuclear envelope protein emerin and plays an essential role in the nuclear architecture of metazoan cells. In addition, the BAF 2 dimer bridges and compacts double stranded DNA nonspecifically via two symmetry-related DNA binding sites. In this article we present biophysical and structural studies on a complex of BAF 2 and EmLEM. Light scattering, analytical ultracentrifugation, and NMR indicate a stoichiometry of one molecule of EmLEM bound per BAF 2 dimer. The equilibrium dissociation constant (Kd) for the interaction of the BAF 2 dimer and EmLEM, determined by isothermal titration calorimetry, is 0.59 ± 0.03 µM. Z-exchange spectroscopy between corresponding cross-peaks of the magnetically non-equivalent subunits of the BAF 2 dimer in the complex yields a dissociation rate constant of 78 ±2 s -1 . The solution NMR structure of the BAF 2 -EmLEM complex reveals that the LEM and DNA binding sites on BAF 2 are nonoverlapping and that both subunits of the BAF 2 dimer contribute approximately equally to the EmLEM binding site. The relevance of the implications of the structural and biophysical data on the complex in the context of the interaction between the BAF 2 dimer and EmLEM at the nuclear envelope is discussed. All RNA sequences that fold into hairpins possess the intrinsic potential to form intermolecular duplexes because of their high self-complementarity. The thermodynamically more stable duplex conformation is favoured under high salt conditions and at high RNA concentrations, posing a challenging problem for structural studies of small RNA hairpin conformations. We developed and applied a novel approach to unambiguously distinguish RNA hairpin and duplex conformations for the structural analysis of a Xist RNA A-repeat. Using a combination of a quantitative HNN-COSY experiment and an optimized double isotope-filtered NOESY experiment we could define the conformation of the 26-mer A-repeat RNA. In contrast to a previous secondary structure prediction of a double hairpin structure, the NMR data show that only the first predicted hairpin is formed, while the second predicted hairpin mediates dimerization of the A-repeat by duplex formation with a second A-repeat. The strategy employed here will be generally applicable to identify and quantify populations of hairpin and duplex conformations and to define RNA folding topology from inter-and intra-molecular basepairing patterns. The machinery used by the cell to perform essential biological processes is made up of large molecular assemblies. One such complex, the proteasome, is the central molecular machine for removal of damaged and misfolded proteins from the cell. Here we show that for the 670-kilodalton 20S proteasome core particle it is possible to overcome the molecular weight limitations that have traditionally hampered quantitative nuclear magnetic resonance (NMR) spectroscopy studies of such large systems. This is achieved by using an isotope labelling scheme where isoleucine, leucine and valine methyls are protonated in an otherwise highly deuterated background in concert with experiments that preserve the lifetimes of the resulting NMR signals. The methodology has been applied to the 20S core particle to reveal functionally important motions and interactions by recording spectra on complexes with molecular weights of up to a megadalton. Our results establish that NMR spectroscopy can provide detailed insight into supra-molecular structures over an order of magnitude larger than those routinely studied using methodology that is generally applicable. 
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